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FOREWORD 


This Indian Standard (Fourth Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Food Additives Sectional Committee had been approved by the Food and Agriculture Division Council. 


The specification for edible common salt was first published in 1951.The standard was subsequently revised in 
1964, 1970 and 1985. In the second revision, IS 1845 : 1961 ‘Specification for common salt for butter and cheese 
industry’ and IS 2035 : 1961 ‘Specification for free-flowing table salt’, had been amalgamated with this standard 
because of their similar uses and some methods in the standard were revised taking into consideration the 
developments in the industry. 


In third revision, new requirement of anticaking additives with their methods of test were specified for edible 
common salt (vacuum evaporated) and dairy salt (vacuum evaporated). First amendment was issued in view of 
restriction on sale of non-iodized edible common salt that is notification published in Gazette of India GSR 
No. 670 (E) dated 27-11-1997. Through first amendment, the title of the standard had been changed from ‘edible 
common salt to common salt,’ with subsequent modified scope and the requirement for table salt was deleted 
(since covered under IS 7224 : 2006 ‘Iodized salt, vacuum evaporated iodized salt and refined iodized salt’) with 
subsequent restructuring of the clauses. The second amendment was finalized to modify the limits for heavy 
metals and method of test for lead in common salt grade and to amend labelling and packing clause. The present 
revision is being carried out in order to incorporate the changes issued in amendment No.1 and 2 to avoid 
confusion among the users. 


In the preparation of this standard, due consideration has been given to the Legal Metrology (Packaged 
Commodities) Rules, 2011 and Food Safety and Standards Act, 2006 and Rules framed thereunder. The standard 
is however, subject to restrictions imposed under these rules wherever applicable. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the results of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 ‘Rules for rounding off numerical values (revised) . The number of significant places retained in the 
rounded off values shall be the same as that of the specified values in this standard. 
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Indian Standard 
SPECIFICATION FOR COMMON SALT 
( Fourth Revision ) 


1 SCOPE 


1.1 This standard prescribes the requirements and 
methods of sampling and test for common salt for 
iodization, iron fortification, animal use, preservation, 
manufacturing medicines and industrial use and 
common salt for butter and cheese industry (dairy salt). 
The common salt is not meant for direct human 
consumption. 


2 REFERENCES 


The following standards contain provisions which, 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below. 


IS No. Title 


265 : 1993 Hydrochloric acid — Specification 


(fourth revision) 


460 (Part I) : Test sieves: Part I Wire cloth test 
1985 sieves 

460 (Part ID) : Test sieves: Part II Perforated plate 
1985 test sieves 

1070 : 1992 Reagent grade water — Specification 

(third revision) 

2088 : 1983 Methods for determination of arsenic 

4905 : 1968 Methods for random sampling 

7224 : 2006 Iodized salt, vacuum evaporated 


iodized salt and refined iodized salt 
— Specification [second revision] 


3 REQUIREMENTS 


3.1 Common Salt 
3.1.1 Description 


The material shall be crystalline solid, white or pale 
pink or light grey in colour. 


3.1.2 Moisture 


The material shall contain not more than 6.0 percent 
by mass of moisture, on as received basis, when tested 
according to the method given in A-2. 


3.1.3 In order to reduce the tendency to cake, vacuum 
evaporated salt may contain not more than 10 ppm of 


potassium ferrocyanide or sodium ferrocyanide 
expressed as K,Fe (CN). Compliance with this limit 
shall be tested by the method described in A-3. 
Common salt produced by solar evaporation may not 
contain anticaking agent. 


3.1.4 The material, dried in accordance with the 
method given in A-2, shall also comply with the 
requirements given in Table 1, when tested according 
to the methods given in Annex A. 


32 Dairy Salt 
3.2.1 Description 


The material shall be crystalline white solid and free 
from any visible impurities. 


3.2.2 Particle Size 


99 percent by mass of the material shall pass 
completely through 850-micron IS Sieve [see IS 460 
(Part I)]. 


3.2.3 Moisture 


The material shall contain not more than 0.5 percent 
by mass of moisture, on as received basis, when tested 
according to the methods given in A-2. 


3.2.4 In order to reduce the tendency to cake, the 
material may contain not more than 15 ppm of suitable 
anticaking additive such as potassium or sodium 
ferrocyanide or ammonia ferric citrate. Compliance 
with this limit shall be tested by the method described 
in A-3. 


3.2.5 The material, dried in accordance with the method 
given in A-2, shall also comply with the requirements 
given in Table 1, when tested according to the methods 
given in Annex A. 


4 PACKING AND MARKING 


4.1 Packing 


4.1.1 Common salt shall be supplied in bulk or 
packages as agreed to between the purchaser and the 
supplier, the maximum weight of which shall not 
exceed 75 kg. 


4.1.2. Common salt for butter and cheese industry 
(dairy salt) shall be packed in a moisture proof packing, 
such as polyethylene or similar suitable material, as 
agreed to between the purchaser and the supplier. 
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4.2 Marking 


The package shall be securely closed and marked with 
the following particulars: 


a) Name and address of the manufacturer; 

b) Net quantity of the material in the package; 
c) Batch or Code number; 

d) Type of the material; 

e) Date of manufacturing (month and year); 
f) Best before date; 


g) Instructions for storage ‘Store in a cool and 
dry place’; and 

h) In addition, the product shall be marked with, 
“Any other requirements as given under the 
Legal Metrology (Packaged Commodities) 
Rules, 2011 and Food Safety and Standards 


(Packaging and Labelling) Regulation, 2011, 
and the Rules framed thereunder’. 


4.2.1 BIS Certification Marking 


The product may also be marked with the Standard 
Mark. The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standards Act, 
1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the license for 
the use of the Standard Mark may be granted to 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 


5 SAMPLING 


5.1 Representative samples of the material shall be drawn 
and their criteria for conformity shall be determined in 
accordance with the methods given in Annex B. 


Table 1 Requirements for Common Salt 
(Clauses 3.1.4, 3.2.5, A-10.3.2, A-11.2.4.3, A-12.3.1 and B-5.2) 


SI Characteristics Common Dairy Method of Test, Ref to 
No. —au——~-. 
Cl of This Annex of 

Standard IS 7224 
(1) (2) (3) (4) (5) (6) 
i) Water insoluble matter, percent by mass, Max 1.0 0.03 A-4 — 
ii) Chloride content (as NaCl), percent by mass, Min 96.0 99.6 A-5 — 
iii) Matter soluble in water, other than sodium chloride, percent by 3.0 — A-6 — 

mass, Max 

iv) Calcium (as Ca), water soluble, percent by mass, Max — 0.01 A-7 — 
v) Magnesium (as Mg), water soluble, percent by mass, Max — 0.01 A-7 — 
vi) Sulphates as (SO,), percent by mass, Max — 0.30 A-8 — 
vii) Alkalinity (as Na,CO,), percent by mass, Max — 0.10 A-9 — 
viii) Lead (as Pb), parts per million, Max 2.0 2.0 — K 
ix) Iron (as Fe), parts per million, Max — 10.0 A-10 — 
X)  Arsenic (as As), parts per million, Max 1.0 1.0 A-11 — 
x1) Copper (as Cu), parts per million, Max 2.0 2.0 A-12 — 
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ANNEX A 
(Clauses 3.1.3, 3.1.4, 3.2.4 and 3.2.5) 


ANALYSIS OF COMMON SALT 


A-1 QUALITY OF REAGENTS 


A-1.1 Unless specified otherwise, pure chemicals and 
distilled water (see IS 1070) shall be used in tests. 


NOTE — ‘Pure chemicals’ shall mean chemicals that do not 
contain impurities which affect the results of analysis. 


A-2 DETERMINATION OF MOISTURE 
CONTENT 


A-2.1 Procedure 


A-2.1.1 Grind rapidly the sample material as received 
(say 100 g), where relevant, as in the case of common 
salt, in an agate mortar approximately to a size of 2.8 
mm IS Sieve, but do not actually sieve. The material 
which shall be in the form of powder shall be kept in 
an air-tight container. 


A-2.1.2 Weigh accurately about 20 g of the material in 
the weighing bottle (about 30 ml capacity), preferably 
wide mouth squat type, previously dried and weighed. 
Dry in an oven at 140 to 150°C for at least 4 h. Cool in 
a dessicator and weigh. Repeat drying, cooling and 
weighing until constant mass is obtained. 


A-2.2 Calculation 


: 100x (M, - M,) 
Moisture, percent by mass = —— — — ——— 
M, 
where 
M, - initial mass of the material taken for test, in 


g; and 


M, = final mass of the material taken for test in g. 
A-3 DETERMINATION OF FERROCYANIDE 


A-3.0 General 


This test is designed for 10 ppm of ferrocyanide 
[expressed as K,Fe(CN),], although this amount of 
ferrocyanide is unlikely to be used as an anticaking 
additive. Ammonium ferric citrate is, however, used 
up to this level, though its use will probably become 
less wide-spread; if present, its limit can be determined 
by the method described in A-12, but the limit so 
determined will include iron from other sources. 


A-3.1 Reagents 
A-3.1.1 Dilute Sulphuric Acid — About 0.5 N solution. 


A-3.1.2 Ferrous/Ferric Solution — Dissolve 20 g of 
ammonium ferrous sulphate (NH,),SO,.FeSO,.6H,O 
and 2.5g of ammonium ferric sulphate (NH,),SO,.Fe, 


(SO,)3.24H,O, in water to which 10 ml of the dilute 
sulphuric acid has been added. Dilute to 100 ml with 
water, filter and store in a dark bottle. 


A-3.1.3 Phosphate Solution — Dissolve 70 g of 
potassium dihydrogen phosphate in water, add 50 ml 
of the dilute sulphuric acid and make up to 1 000 ml 
with water. 


A-3.1.4 Sodium Chloride — Before use, ignite at 
500°C for 2 h, and allow to cool. 


A-3.1.5 Standard Potassium Ferrocyanide Solutions 


A-3.1.5.1 Ferrocyanide Stock Solution — Dissolve 
2.294 g of potassium ferrocyanide trihydrate, 
K,Fe(CN),.3H,O, in water, add 5 ml of dilute 
potassium hydroxide solution (about 0.1N) and dilute 
to 1 000 ml with freshly boiled and cooled water. Store 
in the dark. 


A-3.1.5.2 Ferrocyanide Working Solution — Take 25 
ml of the ferrocyanide stock solution, add 5 ml of 
potassium hydroxide solution (about 0.1N) and dilute 
to 1 000 ml with freshly boiled and cooled water. 


1 ml = 0.05 mg K,Fe (CN), 


A-3.2 Procedure 


Dissolve 10 + 0.1 g of the sample in about 40 ml of 
water in a Nessler cylinder graduated at 100 ml. Add 
10 ml of the dilute sulphuric acid and 5 ml of the 
ferrous/ferric solution, mixing well after each addition. 
Allow to stand for about 2 min then add 35 ml of the 
phosphate solution, mix, dilute to the 100 ml mark and 
mix again. 


The colour shall not be greater than the 10 ppm 
K,Fe(CN), standard which is prepared similarly using 
10 g of the sodium chloride reagent to which has been 
added 2 ml of the ferrocyanide working solution in 
place of the 10 g of sample. 


A-4 DETERMINATION OF MATTER INSOLUBLE 
IN WATER 


A-4.1 Preparation of the Sample 


Spread 80 to 100 g of the sample ( see A-2.1.1) in a 
petri dish and dry by the method given in A-2.1.2. The 
dried material shall be called the dried sample and shall 
be used in the tests where so indicated. 


A-4.2 Procedure 


Accurately weigh about 20 g of the dried sample, 
dissolve it in 200 ml of water in a beaker and heat to 
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boiling and cool. Filter the solution through a weighed 
Gooch or sintered glass crucible (G No. 4) and wash 
the residue till it is free from soluble salts. Collect the 
filtrate and washings in a | litre graduated flask and 
dilute to mark. Preserve the solution so obtained for 
subsequent tests. Dry the crucible along with the 
insoluble residue to constant mass. 


A-4.3 Calculation 


. . 100 x M, 
Matter insoluble in water = ————— 
M, 
where 
M, - mass of the residue, in g; and 


M, = mass of dried sample taken for the test, in g. 


A-4.3.1 Insoluble matter in water, percent by mass, is 
calculated on moisture-free basis. 


A-4.3.2 For dairy salt, repeat the above procedure with 
50 g instead of 20 g as per A-4.2, if it is difficult to 
obtain a difference in mass of 6 mg. 


A-5 DETERMINATION OF TOTAL CHLORIDES 


A-5.1 Reagents 


A-5.1.1 Potassium Chromate Indicator Solution — 
5 percent. 


A-5.1.2 Standard Silver Nitrate Solution — 0.1 N. 


A-5.2 Procedure 


Transfer 10 ml of the solution reserved in A-4.2 into a 
conical flask and add 1 ml of potassium chromate 
indicator solution. Titrate against standard silver nitrate 
solution till the reddish brown tinge persists after brisk 
shaking. Carry out a blank determination. 


A-5.3 Calculation 
A-5.3.1 For Common Salt 
Total chloride (as Cl), percent _ 354.6xVxN 


by mass (on dry basis) M 2 M 
where 
V = volume of standard silver nitrate solution 


used in the titration with the material, 
corrected to blank, in ml; 

N = normality of standard silver nitrate solution; 
and 

M = mass of the dried sample in 1 000 ml of the 
solution taken for the test, in g. 


A-5.3.1.1 Residual chloride is the chloride obtained 
by deducting the chloride attributed to the other 
chlorides, such as magnesium Chloride, potassium 


chloride (see A-13) and calcium chloride as described 
in A-6 from the total chloride determined in A-5.3. 


Sodium chloride (as J Residual chloride 
NaCl) percent by mass ~ (as Cl) x 1.648 


A-5.3.2 For Dairy Salt 


Sodium chloride (as NaCl), _ 584.5xV xN 
percent by mass g M 


where 


V = volume of standard silver nitrate used in the 
titration with the material, corrected to blank, 
in ml; 

N = normality of standard silver nitrate solution; 
and 


M = mass of the dried sample in 1 000 ml of the 
solution taken for the test, in g. 


A-6 EXPRESSING OF MATTER SOLUBLE IN 
WATER OTHER THAN SODIUM CHLORIDE 


A-6.0 Carry out this expression of result for common 
salts only. 


A-6.1 Express the soluble carbonate as calcium 
carbonate (marine salt), or as sodium carbonate 
(Rajasthan salt, in absence of calcium and magnesium). 
If there is excess of calcium over the calcium carbonate, 
combine all the calcium with the sulphate radical and 
express the result as percentage of calcium sulphate. 
If there is excess of the sulphate over what is required 
for calcium, combine the excess with magnesium and 
express the result as percentage of magnesium sulphate. 
Calculate the balance of magnesium as magnesium 
chloride and deduct the chloride corresponding to it 
from the chloride content. Also, deduct from the 
chloride content an amount of chloride corresponding 
to potassium content and express it as percentage of 
potassium chloride. Calculate the residual chlorine as 
percentage of sodium chloride. 


A-6.2 In the above procedure, if there is excess of 
sulphate over the calcium and magnesium sulphate, 
express it as sodium sulphate, and if there is excess of 
calcium over the calcium sulphate express it as calcium 
chloride. This situation does not arise commonly in 
the analysis of edible common salt. 


A-6.3 In the absence of calcium and magnesium, 
express carbonate as sodium carbonate and sulphate 
as sodium sulphate. 


A-6.4 Calculate the matter soluble in water other than 
sodium chloride by subtracting from 100 the sum of 
sodium chloride content and matter insoluble in water. 
Matter soluble in water includes the water of hydration 
retained at the temperature drying. 


A-7 DETERMINATION OF CALCIUM AND 
MAGNESIUM (WATER SOLUBLE) 


A-7.1 Reagents 


A-7.1.1 Standard Calcium Solution — Weigh 1.0 g of 
calcium carbonate dried at 120°C and dissolve it in 
the minimum quantity of dilute hydrochloric acid. 
Dilute the solution to 1 litre in a graduated flask. one 
millilitre of the solution is equivalent to 0.400 8 mg of 
calcium (as Ca). 


A-7.1.2 Standard EDTA Solution — Dissolve 3.72 g 
of disodium ethylene diamine tetra acetate dihydrate 
in water and dilute in a graduated flask to 1 litre. The 
solution shall be standardized frequently against 
standard calcium solution following the procedure 
given in A-7.2. 


A-7.1.3 Eriochrome Black T Indicator Solution — 
Dissolve 0.1 g of the dye in 20 ml of rectified spirit 
conforming to IS 323. This solution shall be prepared 
fresh every week. 


A-7.1.4 Dilute Sodium Hydroxide Solution — 
Approximately 10 percent. 


A-7.1.5 Murexide Indicator Solution — Grind 0.2 g 
of murexide with 10 g of sodium chloride until the 
mixture is homogeneous. Thus 0.2 g of the mixture is 
suitable for 100 ml of the sample solution. 


A-7.1.6 Calcein Indicator — Grind thoroughly 0.1 g 
of calcein and 0.06 g of thymolphthalein with 10 g of 
potassium chloride. 


A-7.1.7 Ammonium Chloride-Ammonium Hydroxide 
Buffer Solution — Dissolve 67.5 g of ammonium 
chloride in a mixture of 570 ml of ammonium 
hydroxide (RD 0.90) and 250 ml of water. Also dissolve 
separately a mixture of 0.931g of disodium ethylene 
diamine tetra acetate dehydrate and 0.616 g of 
magnesium sulphate (MgSO,.7H,O) in about 50 ml 
of water. Mix the two solutions and dilute to 1 litre. 


NOTE — Five millilitres of buffer solution added to 50 ml of 
distilled water should not consume more than a drop of EDTA 
solution to change to distinct blue with eriochrome black T 
indicator. 


A-7.2 Procedure 
A-7.2.1 Standardization of EDTA Solution 


Transfer 25 ml of standard calcium solution into a conical 
flask, add 25 ml of water, 10 ml of ammonium chloride- 
ammonium hydroxide buffer solution, 5 drops of the 
eriochrome black T indicator solution and titrate against 
the standard EDTA solution to a pure blue end point. 


A-7.2.2 Titrate 25 ml of the buffer solution with EDTA 
solution using eriochrome black T indicator. Subtract 
the buffer correction for 10 ml (usually it will be 0.1 
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ml) from the reading obtained in A-7.2.1 and note the 
final titre value. Calculate the calcium equivalent of 1 
ml of EDTA solution (say A). 


A-7.2.3 For the determination of calcium and 
magnesium in common salt and dairy salt, use the 
solution preserved in A-4.2 and proceed as given below. 


A-7.3 Determination of Calcium and Magnesium 


A-7.3.1 Transfer exactly 100 ml of the solution 
preserved in A-4.2 into a 250 ml conical flask and 10 
ml of ammonium chloride-ammonium hydroxide 
buffer solution, 5 drops of eriochrome black T indicator 
solution and titrate against standard EDTA solution till 
wine red colour of the solution changes to pure blue 
end point. Note the EDTA solution used in the titration. 


A-7.3.2 Transfer exactly 100 ml of the solution 
preserved in A-4.2 into 250 ml conical flask and 5 ml 
sodium hydroxide solution and stir well. Add 0.2 g 
murexide (or 100 mg calcein mixed indicator) and 
titrate against standard EDTA solution till wine red 
colour of the solution changes to pure blue end point 
with murexide (or green to purple with mixed calcein 
indicator). Note the volume of the standard EDTA 
solution used in the titration. 


A-7.4 Calculation 


Calcium (as Ca), percent by AV, 
mass ( on dry basis ) ~ M 


Magnesium (as Mg), percent 0.606 8 x A(V, —V,) 


by mass (on dry basis) E M 
where 
A = calcium equivalent in mg of 1 ml of EDTA 
solution determined in A-7.2.1; 
V, = volume of standard EDTA solution used in 
A-7.3.1, in ml; 
V, = volume of standard EDTA solution used in 
A-7.3.2 (for Ca only), in ml; and 
M = mass of the dried sample taken for the test 


in A-4.2, in g. 
A-8 DETERMINATION OF SULPHATE 


A-8.1 Gravimetric Method 
A-8.1.1 Reagents 


A-8.1.1.1 Dilute hydrochloric acid — Approximately 
4N. 


A-8.1.1.2 Barium chloride solution — Approximately 
10 percent. 


A-8.1.2 Procedure 


Dissolve about 10 g of dried common salt (or aliquot 
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volume of the prepared solution of A-4.2 representing 
10 g) or about 20 g of dried dairy salt (A-4.1) in about 
400 ml of Water, filter and wash the residue free from 
soluble salts. Collect the filtrate and washings. Add 
one drop of methyl orange and 10 ml of dilute 
hydrochloric acid or more till it is pink and then boil. 
Add to the boiling solution, 10 to 12 ml barium chloride 
solution drop by drop so that the addition is in slight 
excess and continue boiling for 4 minutes to obtain a 
granular precipitate. Allow to stand for 4 hours and 
filter through a weighed sintered glass crucible (G No. 
4) or Gooch crucible. Wash the precipitate till free from 
chloride and dry to constant mass at 105 to 110?C. 
Alternatively filter through Whatman filter paper No. 
42 and wash till it is free from chloride. Ignite and 
determine as barium sulphate. 


A-8.1.3 Calculation 


41.13x M, 
Sulphate (as SO,), percent by mass = A 
2 
where 
M, = mass of barium sulphate, in g; and 


M, = mass of dried sample taken for test in A- 4.2 
(if solution is taken for common salt, mass 
of salt in g in 400 ml), in g. 


A-8.2 Volumetric Method 
A-8.2.1 Reagents 


A-8.2.1.1 Standard barium chloride solution — 
0.05 N. Dissolve 6.108 g of barium chloride dihydrate 
(BaCl,. 2H,O) in water and make up to | litre. 


A-8.2.1.2 Dilute hydrochloric acid — Approximately 
IN. 


A-8.2.1.3 Standard EDTA solution — Weigh 3.72 g 
of disodium ethylene diamine tetra acetate dihydrate 
in water and dilute in a graduated flask to | litre. The 
solution shall be standardized frequently against 
standard barium chloride solution (A-8.2.1.1) and 
follow the procedure given in A-7.3. one ml of standard 
EDTA solution is equal to 0.001 374 g Ba or 0.000 96 g 
of SO,. 


A-8.2.1.4 Eriochrome black T indicator solution — 
Same as in A-7.1.3. 


A-8.2.1.5 Ammonium chloride-ammonium hydroxide 
buffer solution — Same as in A-7.1.7. 


A-8.2.2 Procedure 


A-8.2.2.1 Pipette out 20 ml g of standard barium 
chloride solution into a conical flask, add 2 drops of 
hydrochloric acid and 10 ml of ammonium chloride- 
ammonium hydroxide buffer solution. Dilute it with 


water to about 50 ml, add 5 drops of eriochrome black 
T indicator solution and titrate against standard EDTA 
solution to pure blue end point. Note the titre value 
(say A). 


A-8.2.2.2 Pipette out 100 ml of the solution preserved 
in A-4.2 and add 2 drops of hydrochloric acid and heat 
to gentle boiling. To the hot solution, add with a pipette 
20 ml standard barium chloride solution. Boil gently 
for about 5 min and then cool to room temperature. 
The solution will be neutral or slightly acid when tested 
with a litmus paper filtration. Add 10 ml of ammonium 
chloride-ammonium hydroxide buffer solution and five 
drops of eriochrome black T indicator solution. Titrate 
against standard EDTA solution to pure blue end point. 
Note the titre value (say B). 


A-8.2.3 Calculation 


Sulphate (as SO,), percent _ 0.96xA+V -B 
by mass ( on dry basis) M~ M 
where 

A = volume of standard EDTA solution used 
in A-8.2.2.1, in ml; 

V, = volume of standard EDTA solution used 
in A-7.3.1 (total Ca + Mg), in ml; 

B = volume of standard EDTA solution used in 
the titration in A-8.2.2.2, in ml; and 

M = mass of the dried sample taken for the test 


in A-4.2, in g. 
A-9 DETERMINATION OF ALKALINITY 


A-9.1 Reagents 
A-9.1.1 Standard Hydrochloric Acid — 0.1 N. 


A-9.1.2 Methyl Orange Indicator — Dissolve 0.1g of 
methyl orange in 100 ml of water. 


A-9.2 Procedure 
A-9.2.1 Procedure for Common Salt 


Pipette out 100 ml of the solution, preserved in A-4.2 
and titrate against standard hydrochloric acid using 
methyl orange as indicator. 


A-9.2.2 Procedure for Dairy Salt 


Transfer about 20 g of the prepared sample, accurately 
weighed, in a 100 ml measuring flask through a funnel. 
Wash the funnel in the flask with carbon dioxide-free 
distilled water and fill it to the mark with water. Shake 
the flask well till all the salt goes into solution 
(undissolved magnesium carbonate will remain in 
suspension). 


A-9.2.2.1 Shake it well and filter first 10 to 15 ml of 
the solution through Whatman filter paper No. 1 and 


discard the filtrate. Then filter the remaining solution 
and titrate 50 ml of the solution so obtained against 
standard hydrochloric acid using methyl orange as 
indicator. 


A-9.3 Calculation 
Alkalinity (as Na,CO,), percent by mass: 


5.3xV 


For common salt = 


1.06 xV 
M 


For dairy salt = 


where 


V = volume of standard hydrochloric acid used 
in the titration, in ml; and 


M = mass of the prepared sample taken for the 
test, in g. 


A-10 TEST FOR IRON 


A-10.1 Apparatus 
A-10.1.1 Nessler Cylinders — 50 ml capacity. 


A-10.2 Reagents 


A-10.2.1 Thioglycollic Acid — Containing not less 
than 97 percent of thioglycollic acid by mass. 


A-10.2.2 Concentrated Ammonium Hydroxide — 
Relative density 0.90. 


A-10.2.3 Standard Iron Solution — Dissolve 2.81 g 
of ferrous ammonium sulphate [FeSO, 
(NH4),SO,.6H,0] in water, add few millilitres of dilute 
sulphuric acid and dilute to 1 000 ml with water. 


A-10.2.4 Dilute Standard Iron Solution — Dilute 
10 ml of the standard ion solution (A-10.2.3) to 1 000 
ml with water. The solution should be prepared freshly 
as required. This solution contains 0.000 004 g of iron 
per millilitre (1 ml = 0.004 mg Fe). 


A-10.3 Procedure for Dairy Salt 


Dissolve exactly 2 g of the dried sample in 10 ml of 
water and transfer to a Nessler cylinder. Dilute to 20 
ml with water and add 4 drops of thioglycollic acid 
followed by 1 ml of concentrated ammonium 
hydroxide. 


A-10.3.1 Carry out a control test in another Nessler 
cylinder using 5 ml of dilute standard iron solution 
and the same quantities of other reagents. Dilute the 
solution in both the cylinders to 50 ml and mix well. 


A-10.3.2 The requirement specified in Table 1 shall 
be taken as not having been exceeded, if the intensity 
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of colour produced with the material is not greater than 
that obtained in the control test (10 ppm). 


A-11 TEST FOR ARSENIC 


A-11.1 Method I (Gutzeit Method) 


Weigh accurately 1.00 g of the material and dissolve 
in 10 ml of water and carry out the test for arsenic as 
given in IS 2088 using 0.001 32 mg of arsenic trioxide 
(As5,0,) for preparing the comparison stain. 


A-11.2 Method II (Silver Diethyl Dithiocarbamate 
Red Complex Absorptiometric Method) 


A-11.2.0 Principle 


Arsenic reacts with a solution of silver diethyl 
dithiocarbamate [AgSCS.N (C,H,),] in pyridine to 
form a soluble red complex which has an absorption 
maximum at 540 nanometre (nm). The arsenic shall 
be in the trivalent state in the sample which is secured 
by reducing the arsenate with potassium iodide and 
stannous chloride in acid media. The arsenic is 
converted into arsine by the treatment of hydrochloric 
acid and zinc and evolved arsine is absorbed in the 
reagent to form a red complex. Using any standard 
photoelectric absorptiometer, absorption measurement 
is done at 540 nm, with coloured red complex solution 
against blank reagent solution for total transmittance. 
From the transmittance or optical density obtained with 
known arsenic content covering the range 0-10 ug (as 
0-10 nm As), standard calibration graph is prepared 
by plotting the percent transmittance or optical density 
or logarithm of percent transmittance (log T) against 
known concentration. As it obeys Beer's Taw, log T or 
the optical density is directly proportional to the 
concentration and only a few points are required to 
establish the graph for the determination of arsenic 
under the experimental condition. 


A-11.2.1 Apparatus 


The evolution and absorption apparatus as shown in 
Fig. 1 shall consist of the following. 


A-11.2.1.1 Conical flask — 100 ml for the evolution 
of Arsine (A). 


A-11.2.1.2 Connection tube — to trap hydrogen 
sulphide (B). 


A-11.2.1.3 Absorption tube C 


A-11.2.1.4 Spring clip — to secure the joint connecting 
B to C. (It may be either ground cone-socket joint or 
ball joint with hooks. 


A-11.2.2 Spectrophotometer or Photoelectric 
Absorptiometer 


A-11.2.3 Reagents 
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A-11.2.3.1 Potassium iodide — 150 g per litre 
solution. Store in a dark place. 


A-11.2.3.2 Stannous chloride solution 
A-11.2.3.3 Zinc shots — arsenic-free. 


A-11.2.3.4 Silver diethyl dithiocarbamate — 5 g/l 
solution in pyridine. Dissolve 1 g of silver diethyl 
dithiocarbamate (SDDC) in pyridine (relative density 
0.980 approx) and dilute to 200 ml with pyridine. Store 
in a well stoppered glass uottle protected from light. 
This solution is stable for 2 months ( see Note ). 


NOTE — If suitable reagent is not available it may be prepared 
from sodium diethyl dithiocarbamate by the method given 
below: 


a) Purification of sodium diethyl dithiocarbamate — 
Dissolve 10 g sodium diethyl dithiocarbamate 
[(C,H,),N.CSNa.3H,O] in 35 ml of ethanol (95 percent 
[v/]) and filter. Add to this solution with continual 
stirring, 100 ml of diethyl ether. Filter with suction, wash 
the precipitate with ether and dry in air. 


b) Preparation of the reagent — Dissolve 2.25 g sodium 
diethyl dithiocarbamate in 100 ml water. Dissolve 1.7 g 
of silver nitrate in 100 ml water. Mix the two solutions 
slowly with continuous agitation. Keep the mixture at a 
temperature below 10?C. Filter with the aid of suction 
pump and dry the product in vacuum at room temperature. 
Preserve in a cool place protected from light. The solution 
is unsatisfactory if the optical density is less than 0.03 
ug of arsenic using 5 ml of this solution. 


11.2.4 Procedure 


A-11.2.4.1 Transfer 10 ml of the standard arsenic 
solution containing 10 ug of arsenic and 10 ml of the 
concentrated hydrochloric acid into a 100-ml conical 
flask A and dilute it approximately to 40 ml with water. 
Add 2 ml of the potassium iodide solution (A-11.2.3.1) 
and 0.5 ml of the stannous chloride solution (A-11.2.3.2). 
Mix and allow to stand for 15 min. Place some dry lead 
acetate paper in the lower portion of the connection tube 
B and glass wool (or cotton) moistened with lead acetate 
solution in its upper portion. Assemble the apparatus. 
Transfer 5.0 ml of silver diethyl dithiocarbamate solution 
to the absorption tube. After 15 min standing period, 
introduce 5 g of the zinc shots (A-11.2.3.3) into the 
conical flask A and rapidly replace the cone into the 
neck of the flask. Allow the reaction to continue for 45 
min. Disconnect the absorption tube C and tilt the 
absorber tube so that the reagent solution lows back and 
forth between the absorber and bulb to dissolve any red 
complex and to thoroughly mix the solution. Transfer 
the solution to the photometric cell. Absorption 
measurement is done at 540 nm with 5 ml coloured red 
complex solution in a cell of 1 cm thickness against blank 
reagent solution for total transmittance. Volume and 
optical path of the comparison cell shall be same for 
both the measurements and may be adjusted to suit the 
instrument. Alternatively, record its optical density at 
540 nm as both are calibrated on the scale. 


A-11.2.4.2 Transfer 10 g of the dried sample into the 
conical flask and carry out the procedure as described 
above. With the absorbed solution, measure its percent 
transmittance or optical density at 540 nm against total 
transmittance for the reagent. Since the colour is not 
stable, measurement of optical density or percent 
transmittance shall be done immediately. 


A-11.2.4.3 The material shall be taken to have not 
exceeded the limit given in Table 1 if the percent 
transmittance is more than the percent transmittance 
obtained for 10 ml of standard arsenic solution (10 
ug). If the optical density with the sample is less than 
the optical density obtained with 10 ml of standard 
solution, it passes the limit test of 1 ppm arsenic. 


A-11.2.4.4 Plotting and determination of arsenic 


If it is desired to know the exact amount of arsenic, 
determine the percent transmittance or optical density 
for another standard solution containing 5 ug of arsenic. 
Since it obeys Beer's law, draw a graph plotting the 
logarithm of the percent transmittance (log T) or optical 
density determined for the standard solution against 
their arsenic content. Straight line is obtained passing 
through the points obtained for 0, 5 and 10 ug of 
arsenic. From the graph, read the amounts of arsenic 
corresponding to the respective percent transmittance 
or optical density of the sample and blank solution. 


A-11.2.4.5 Calculation 


Arsenic content in the sample in 


microgram per gram (ppm) =0.1 OR M3) 
where 

M, = mass in microgram in the sample, and 

M, = mass in microgram in the blank. 


A-12 DETERMINATION OF COPPER 


A-12.1 Apparatus 
A-12.1.1 Nessler Cylinders — 50 ml capacity. 


A-12.2 Reagents 
A-12.2.1 Citric Acid Solution — 20 percent aqueous. 


A-12.2.2 Ammonium Hydroxide — Relative density 
0.90. 


A-12.2-3 Sodium Diethyl Dithiocarbamate Solution 
— Dissolve 1 g of sodium diethyl dithiocarbamate in 
1 000 ml of water. Keep in an amber bottle and protect 
from strong light. 


A-12.2.4 Standard Copper Solution — Dissolve 0.392 
g of copper sulphate pentahydrate (CuSO,.5H,O) in 
water. Make up the volume with water to 1 000 ml. 
When required for use, pipette 10 ml of the solution 
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into a 1 000 ml volumetric flask and dilute up to the 
mark with water. 1 millilitre of this solution contains 
0.001 mg of copper (as Cu). 


A-12.3 Procedure 


Dissolve 2 g of the dried material in 10 ml of water in 
cylinder, add 5 ml of citric acid solution, 2 ml of 
ammonium hydroxide and 10 ml of sodium diethyl 
dithiocarbamate solution. Dilute to the mark and mix 
well. In the other Nessler cylinder, carry out a control 
test using 4 ml of standard copper solution proceeding 
exactly the same way as with the sample. 


A-12.3.1 The limit given in Table 1 shall be taken as 
not having been exceeded if the intensity of colour 
developed with the sample is not greater than that 
obtained in the control test. 


A-13 DETERMINATION OF POTASSIUM 


A-13.1 Gravimetric Method Using Tetraphenyl 
Boron 


A-13.1.1 Reagents 


A-13.1.1.1 Concentrated hydrochloric acid — 
Conforming to IS 265. 


A-13.1.1.2 Sodium tetraphenyl boron solution — 
Dissolve 1g of sodium tetraphenyl boron in 100 ml of 
sodium hydroxide solution (0.01 N).Before use cool 
the solution in ice. 


A-13.1.1.3 Wash solution — Recrystallize potassium 
tetraphenvl boron from acetone and saturate water with 
the recrystallized product. The solution shall be 
prepared fresh each day. 


A-13.1.2 Procedure 


Transfer 50 ml of the solution preserved in A-4.2 into 
100-ml conical flask and add 3 ml of concentrated 
hydrochloric acid. Place the flask in an ice-bath for 5 
to 10 min. When the solution has cooled, add 25 ml of 
sodium tetraphenyl boron solution previously cooled 
in ice. Mix by gentle swirling and leave in the ice bath 
for 5 to 10 min. Filter through a sintered glass crucible 
(G No. 4) or a Gooch crucible, wash the flask and the 
precipitate with three 10 ml portions of the wash 
solution and dry the crucible containing the precipitate 
for 1 hat 100 to 120°C. Cool in a desiccator and weigh. 


A-13.1.3 Calculation 


Potassium (as K), percent i 218.20 M, 
by mass ( on dry basis ) M, 
where 
M, - mass of the precipitate, in g; and 
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M, mass in g of the prepared sample taken for 


the test in 1 000 ml. 


A-13.1.3.1 Potassium (as KC1), percent by mass, shall 
be obtained by multiplying the value obtained 
in A-13.1.3 by a factor 1.906. 


A-13.2 Flame Photometer Method 
A-13.2.1 Simple Flame Photometer 


Equipped with interference filter. 


A-13.2.2 Reagents 


A-13.2.2.1 Standard potassium solution — Weigh 
exactly | g of potassium chloride, dissolve in water 
and dilute to 1 litre with water in measuring flask. This 
solution contains 0.1 g KCl per 100 ml. 


A-13.2.2.2 Calibration graph — Take 10, 20, 40, 
60 and 80 ml of standard potassium solution 
(see A-13.2.2.1) and dilute to 100 ml with distilled 
water in different measuring flasks. Each flask now 
contains 0.01, 0.02, 0.04, 0.06 and 0.08 g KCI per 100 
ml. Use these dilute solutions to obtain a corresponding 
galvanometer reading as given in A-13.2.3 and plot 
the concentration against galvanometer reading in a 
rectangular co-ordination graph. Draw a smooth curve 
over the point which gives a calibration graph in the 
range 0.01 to 0.1 percent KCI. 


13.2.2.3 Sample solution — Dissolve approximately 
10 g of the sample in minimum quantity of water and 
dilute to 100 ml in measuring flask with water. 


A-13.2.3 Procedure 


A-13.2.3.1 Use a lame photometer equipped with 
atomizer, burner; optical selective device consisting of 
the reflectors, lenses and diaphragms; and measuring 
instrument consisting of photocell, amplifier and 
sensitive galvanometer. The galvanometer scale ranges 
from 0 to 100 divisions which measures the intensity 
of the radiation transmitted by the element. 


A-13.2.3.2 Insert the potassium filter corresponding 
to wave-length 767 nm light burner fed by illuminating 
gas (laboratory gas) and adjust the specified air pressure 
between 0.5 to 0.7 kg/cm? and maintain the control 
knob. First spray water and adjust the pointer to zero 
in galvanometer scale by zero adjustment knob. Then 
spray the KCI standard solution (A-13.2.2.1) and 
adjusts the deflection to maximum (100) by using 
sensitivity control knob. Again spray water to see 
pointer comes to zero; then spray standard solution to 
indicate 100. Repeat till water reads zero and standard 
solution read 100 with same adjustment during both 


the operations. Now reading zero by water and with 
the same adjustment 100 by standard solution indicate 
that the instrument is ready for measurement. 


A-13.2.3.3 Without altering the earlier adjustment of 
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A-13.2.4 Calculation 
100xA 


Potassium Chloride, percent = 


the instrument spray various diluted solutions prepared where 
in A-13.2.3.2 and obtain a calibration graph in the range A = concentration of KCl in the sample solution, 
0.01 to 0.1 percent KCl. After washing with water, and 
spray the sample solution and obtain the galvanometer M = mass of dried salts taken for preparing the 
reading. From the graph, read out the corresponding sample solution. 
concentration of KC1 in the solution (say A). 

ANNEX B 


(Clause 5.1) 
METHODS OF SAMPLING OF COMMON SALT 


B-1 GENERAL OF 


SAMPLING 


REQUIREMENTS 


B-1.0 In drawing, storing, preparing and handling test 
samples, the following precautions shall be observed. 


B-1.1 Samples shall not be taken at a place exposed to 
weather. 


B-1.2 Precautions shall be taken to protect the samples, 
the sampling instrument and the containers for samples 
from adventitious contamination. 


B-1.3 To draw a representative sample, the contents 
of each container selected for sampling shall be mixed 
thoroughly by suitable means. 


B-1.4 The sample shall be placed in suitable, clean, 
dry and air-tight glass containers. 


B-1.5 Each sample container shall be sealed air-tight 
after filling and marked with full details of sampling, 
the date of sampling and year of manufacture. 


B-2 SCALE OF SAMPLING 


B-2.1 Lot 


All the packages in a single consignment of common 
salt of the same grade drawn from a single batch of 
manufacture shall constitute a lot. If the consignment 
is declared to consist of different batches, the batches 
shall be marked separately and the group of containers 
in each batch shall constitute separate lots. 


B-2.1.1 The number of packages (7) to be selected from 
the lot shall depend upon the size of the lot (N) and 
shall be in accordance with Table 2. 
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Table 2 Number of Packages to be 
Selected for Sampling 
(Clause B-2.1.1) 


Lot Size No. of Packages 

to be Selected 

(N) (m) 
4 to 50 3 
51 to 100 4 
101 to 150 5 
151 to 300 7 
301 and above 10 


NOTE — When the size of the lot is 3 or less, the number of 
packages to be selected and the criterion for judgement of 
conformity of the lot to the specification shall be as agreed to 
between the purchaser and the supplier. 


B-2.1.2 These packages shall be selected at random 
from the lot and in order to ensure the randomness of 
selection, a random number table ( see IS 4905) may 
be used. 


B-2.1.3 Samples shall be tested for each lot for 
ascertaining conformity of the material to the 
requirements of this standard. 


B-3 PREPARATION OF TEST SAMPLES 


B-3.1 Packages 


B-3.1.1 From each of the packages selected according 
to B-2.1.2, a portion of the material about 200 g shall 
be drawn with the help of a suitable sampling 
instrument. 


B-3.1.2 Out of these portions equal quantities of the 
material shall be taken and mixed thoroughly to form 
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a composite sample of about 500 g. The composite 
samples shall be divided into three equal parts, namely, 
one for the purchaser, one for the supplier and the third 
to be used as a referee sample. 


B-3.1.3 The remaining portion of the material from 
each container shall be divided into three equal parts, 
each forming an individual sample. One set of 
individual samples representing the container samples 
shall be marked for the purchaser, another for the 
supplier and the third to be used as a referee sample. 


B-3.2 All the individual samples and the composite 
sample shall be transferred to separate sample 
containers. All the containers shall be sealed and 
labelled with full identification particular. 


B-3.3 The referee test samples consisting of a 
composite sample and a set of individual samples shall 
bear the seal of both the purchaser and the supplier. 
They shall be kept at a place agreed to between the 
purchaser and the supplier, to be used in case of dispute 
between the two. 


B-4 NUMBER OF TESTS 


B-4.1 For common salt and dairy salt, tests for the 
determination of moisture content, sodium chloride 


content and matter insoluble in water shall be 
performed on each of the individual samples. 


B-4.2 Test for the determination of all other 
characteristics given in Table | shall be performed on 
the composite sample (see B-3.1.2). 


B-5 CRITERIA FOR CONFORMITY 


B-5.1 For Individual Samples 


From the test results, the average ( x ) and the range 
(R) shall be computed for each of the characteristics 
tested and on individual samples (the range being 
defined as the difference between the maximum and 
minimum values of the test results). The appropriate 
expression as shown in col 5 of Table 3 shall be 
calculated for these characteristics. 


B-5.2 For Composite Samples 


The lot shall be considered to have passed in respect 
of the characteristics tested on the composite test 
sample if the test results satisfy the corresponding 
requirements given in Table 1. 


B-5.3 The lot shall be considered as conforming to 
the specification if it satisfies all the criteria given 
in B-5.1 and B-5.2. 


Table 3 Criteria for conformity based on individual sample 
(Clause B-5.1) 


SI No. Characteristic Average of Test Results Range Criterion for Conformity 
1, 2, 3...n 
(1) (2) (3) (4) (5) 
i) Moisture content X, R, ( x, + 0.6 R,) shall be less than or equal to 6.0 in the case of 
common salt and 0.5 in case of dairy salt 
ii) Sodium chloride X, R, (X, — 0.6 R,) shall be greater than content or equal to 96 in 
the case of common salt and 0.5 in case of dairy salt. 
iii) Percentage matter X3 R, (X4 +0.6 R,) shall be less than or equal to 1.0, 2.2 and 0.03 


insoluble in water 


12 


in the case of common salt and 0.5 in case of dairy salt. 
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